Does less inequality in wealth distribution imply better property rights protection? In this paper we show that this impact is non monotonous and is conditional on a) equilibrium type: conflict (rent-seeking) or peace, b) the reasons of changes in wealth distribution, and c) the size of the ruling class, "elite". In the conflict stage, institutional quality positively depends on the wealth of the elite, but negativelyon the size of the elite class. However, the transition from conflict to peace stage (with no rent-seeking and fast growth) requires the reduction of inequality.
Introduction
For some time past in development economics, political economy and related areas there is an increasing emphasis on institutional quality as one of the main factors explaining economic growth and differences in living standards between countries (Hall and Jones (1999) , Acemoglu et al. (2001, 2002) ). Particular attention is paid to property rights institutions (North (1990) , Besley and Ghatak (2010) ) and rent-seeking behavior, which is a result of insufficient property rights protection and presence of incentives and abilities to redistribute and extract rent, instead of to create it 4 .
Quite often in non-democratic countries the quality of property rights institutions becomes a political choice variable 5 . It is determined by narrow interest groups, which possess economic wealth and enough political power. This privileged position provides the elite with an opportunity to prey on the rest of population and extract rents. However, the elite has controversial incentives when choosing the level of property rights protection because of a wellunderstood logic (see, f.e., Olson (1993) ). On the one hand, good property rights institutions increase productive investment in the economy and, thereby, the aggregate amount of rent, which can be extracted by the elite (famous "stationary bandit" phenomenon). On the other hand, when property rights are secure, it is more difficult for the elite to expropriate. It leads to the existence of a certain optimal level of institutional quality, preferred by the elite, which can be quite high. Moreover, under some circumstances the elite may prefer not to prey on masses and establish a "social contract" instead of a "state of nature" (we borrow these metaphors from Hobbes (1651) and Rousseau (1762) ), where resources are wasted in conflict and rent-seeking.
In this paper we argue that the differences in institutional quality and the intensity of conflict can be explained by variations in the distribution of wealth between elite and masses.
We propose a theory which studies the impact of wealth inequality on the elite's preferences over the secured property rights and on agents' "occupation"rent-seeking or production.
Present theoretical results (section 2.1) as well as empirical observations and some historical cases (section 2.2) are contradictory and force one to think of ambiguous dependence of property rights institutions on wealth inequality. We clarify this dependence, which we found to be non-4 monotonous and conditional. Namely, the response of property rights quality to the changes in wealth distribution depends on a) society's current stage, conflict (with intensive rent-seeking, weak institutions and limited growth potential) or peace, b) due to what the inequality changes: elite's share in total wealth or its share in population, c) how large is the ruling class (elite).
The importance of these specifics in relationship between inequality and property rights can hardly be overestimated. Many developing and less-developed countries today (as well as countries in their colonial and post-colonial periods of history) are trapped in equilibrium with low quality of institutions 6 , which hampers development. Implications of many existing theoretical papers are to some extent straightforward: they recommend to reduce inequality (by redistributing wealth, or by limiting the power of elite, or by expansion of the ruling class) in order to improve property rights protection and overcome underdevelopment. As we demonstrate in present paper, this argument is not universal and unconditional. For different wealth distributions we propose recommendations on how to improve institutions: whether it is better to concentrate on changes in wealth share of the ruling class or its size. We evaluate consequences of such measures in terms of institutional quality and conflict intensity. In order to do this, we construct the occupational choice model with rent-seeking behavior and endogenous property rights.
The structure and methodology of presented game-theoretic model are to some extent based on Konrad (2002) , Sonin (2003) , Polishchuk and Savvateev (2004) , Nunn (2007) and Gradstein (2007) . Our model is a three-stage game, in which agents from two classes, elite and masses, interact. These two classes differ from each other in terms of the share of aggregate wealth they own, size (share in population) and access to power and political decision making.
On the first stage of the game elite chooses the level of property rights protection, which stands for the probability that a rent-seeker will be successful in expropriation of producer's output. On the second stage either a conflict equilibrium (where elite chooses rent-seeking and expropriates output from masses), or peace equilibrium (where both groups prefer not to conflict with each other, output is high, and property rights are well-defined) is realized. On the third stage agents optimally allocate their initial wealth between consumption, productive investment and expenditures on rent-seeking (expropriation or protection). After that the received product is consumed, and the game ends. Institutional quality in our model depends on both the choice of the elite (continuous changes), and the nature (conflict or peace) of the equilibrium (stepwise changes).
Our main findings indicate that if inequality rises because of the wealth share of the elite, it leads to stronger property rights protection, while if it rises due to widening of the elite class, institutional strength declines. However, it is true only in the stage of conflict, when resources are allocated inefficiently due to rent-seeking activities. In order for transition to peace equilibrium to occur the inequality should be rather low. Hence, with lowering the inequality institutions first decrease (when elite loses its power) and then rapidly increase (when the incentives of the elite change from rent-seeking to production). The extent to which wealth should be redistributed (or elite classwidened) before the transition occurs depends on the initial size of the ruling class. The adverse effect of lowering inequality is strengthened since the amount of unproductive expenditures on rent-seeking rises when wealth distribution approaches the necessary level of equality.
It is important to note, why, in principle, higher inequality may lead to better institutions.
For example, society may demand stronger redistribution, when inequality is high, which makes the elite to carry more about secured property rights (see Cervellati et al. (2008) , Leonard and Long (2012) ). Also, if the elite class is narrower, the problem of collective action among them may be reduced, which means better public goods (including secured property rights) provision.
However, our logic is different.
When the elite becomes relatively more wealthy it means a) elite being more effective in rent-seeking; b) higher risks of expropriation for producers, which as a result shifts elite's preferences towards more secured property. Strong elite may extract rent well even under good institutions, while the combination of powerful elite and weak institutions deters masses from production, thereby reducing the amount of rent. Moreover, the reduction of output of relatively poorer producers is sharp (due to concavity of technology), which also means that marginal losses from worsening institutions is higher for rich elites. At the same time, narrowing of the ruling class deters the incentives of masses to defend their output and increases production, which both increases the benefits of weaker property rights for the elite. Thereby, in a sense, elite's wealth and weak institutions are substitutes, while the size of the elite class and weak property rights complement each other from the elite's point of view.
The results we obtain also allow us to build an approximate classification of countries in accordance with the tightness of the ruling class. In countries with extremely narrow elite it is useless to redistribute wealth, since it will not change the elite's incentives from rent-seeking to production. The only way to improve institutions is to expand elite class, but it will be associated with a dramatic increase in conflict intensity. In countries with (still small) larger ruling class the redistribution of wealth can lead to peace equilibrium with good institutions. However, first institutional strength falls with lowering inequality, but then rapidly increases, when the nature of equilibrium changes. In such countries good institutions may correspond to both high and low 6 elite's share in total wealth, while intermediate cases correspond to weaker institutions. In societies where ruling class is even wider, peaceful equilibrium emerges if wealth is distributed not very unequally. But if inequality is very high, such countries end up in conflict, which is even more intense than in purely autocratic regimes, but at the same time they enjoy moderate level of property rights protection. Only established democracies with wide ruling class can destroy the incentives for rent-seeking and agree on secured property rights irrespective of the elite's wealth share. These results clarify the ambiguous relationship between inequality, institutions and economic growth.
The rest of the paper is organized as follows. Section 2 presents empirical evidence, which motivates our research, and existing theoretical arguments and results. In section 3 we describe the assumptions and structure of the model. Section 4 gives the characterization and properties of equilibrium, and presents the main results of the paper. We discuss our results in the context of controversial empirical evidence and some historical cases of institutional formation and change in section 5. Finally, section 6 concludes.
Empirical evidence and theoretical results

Empirics of inequality and property rights institutions
It is widely believed that higher inequality (in particular, higher income share of the richest people) corresponds to a lower level of property rights institutions. Gradstein (2007) investigates the data from World Bank (Kaufmann et al., 2003) and ICRG 7 , and points on the negative relationship between the quality of property rights (indexes Rule of Law, Control of Corruption) and the measures of inequality (Gini index, the ratio of 1 st income quintile to the 5 th ).
Author finds significant negative correlation from -0.2 to -0.45. In Keefer and Knack (2002) the impact of inequality on property rights is tested econometrically and found to be negative and significant (an increase in Gini index on 5 percentage points leads to a reduction of average property rights index on 1 point of 50).
However, there are reasons to doubt that the impact of inequality on property rights is necessarily negative. Davies et al. (2011) present data on in-country wealth (not income) distribution. In countries with strong property rights, for example, Switzerland, Denmark, USA, UK, the wealthiest 1% (5%, 10%) of population owns a higher share in the aggregate wealth, than in, for example, China, India, Italy and Spaincountries with not so well-protected property rights. Further, Amendola et al. (2013) provides data on 47 developing countries, 7 according to which there exists a positive relationship between average quality of property rights (Fraser index) and average inequality (Gini index). Moreover, in countries with relatively low democracy measures (Vanhanen's democracy index) the relationship between inequality and institutions is positive, while in more establisher democracies it is negative.
We also can provide some historical cases that stress the ambiguity of the impact of inequality on institutions. In Acemoglu et al. (2002) it is shown that weak property rights institutions developed in countries where native population was rich and it's density was high in the time of European colonization ("Reversal of fortune"). If, on the other hand, the inequality between European colonizers and local population in terms of wealth and strength was high (if native population was not numerous and not developed economically), it was a fertile ground for good property rights institutions. This example points on the positive impact of the elite's wealth on property rights protection.
Another example is discussed in Khan and Jomo (2000) . It highlights the positive dependence of institutional quality on elite's wealth, but negative -on the elite's class tightness.
In particular, authors analyze the historical evidence from India and South Korea in their colonial periods and after independence. The rule of not numerous and not wealthy Britain colonizes in India led to the establishment of weak property rights. At the sane time, Japanese colonizers in South Korea constituted higher share of population and owned far more power and wealth than the British in India. The dominance of subsequently emerged wealthy industrial elites in Korea led to development and formation of stronger property rights, than in India, where interest groups, comparable to each other in terms of power and wealth, were engaged in rent-seeking and conflict.
These and other observations (which we will discuss in more detail later) highlight the necessity for more careful examination of conditions, under which wealth and power inequality affects institutions and the intensity of rent-seeking positively/negatively. The fact that draws particular attention is that positive relationship between inequality and property rights emerges in countries that can be characterized as resting in the stage of conflict. These are both countries in (post)colonial periods of their history and part of today's developing and underdeveloped economies. Usually these countries are also autocracies or not established democracies.
However, as Glaeser et al. (2004) notes, pro-growth institutions were established both in democratic and autocratic societies throughout the history. In our paper we argue that political elite may prefer good institutions if some conditions on wealth distribution hold. In the next subsection we review the existing theoretical results on the relationship between inequality, institutions and rent-seeking intensity. 8 
Theoretical results
Our paper contributes to the literature on endogenous property rights institutions. In many such models the level of property rights protection was found to depend negatively on the level of inequality. In Sonin (2003) and Gradstein (2007) it is shown that richer agents prefer lower level of property rights protection. This result partly rests on the assumption of complementarity between productive and unproductive investment. More capital investment results in the advantage in contest. Hence, rich agents are not interested in public protection of property rights.
They can protect their own product privately and expropriate other's. However, the data provided in the previous subsection stresses the possibility of an inverse effect.
We also link our research to the literature that studies the impact of strength asymmetry between contenders on the outcome of conflict and preferable level of property rights protection. Konrad (2002) considers a contest between the incumbent and the challenger and studies the impact of productive and fighting effectiveness asymmetry on the investment incentives. In Muthoo (2004) it is shown that in asymmetric rent-seeking contest the strengthening of initially more powerful agent shifts his preferences towards increasing property rights protection, while if a weaker player strengthens it leads to worse property rights. If one of the agents becomes too strong, the other agent will not have incentives to produce and create rent. However, author does not link the strength in contest to wealth inequality, and considers a two-player contest (missing effect of group size asymmetry on the security of property rights). Besley and Ghatak (2010) also note that the concentration of power in the hands of one agent is more effective in terms of institutional quality and production, than the distribution of power between several agents.
Our work also has a lot in common with Cervellati et al. (2008) , who build a taxonomy of politico-economic equilibria depending on the level of income inequality in a model of conflict between elite and masses. Authors stress the non-monotonic relationship between inequality and institutional strength. In particular, they note that oligarchies can be efficient if elite is rich and powerful. Authors also show that a transition from oligarchy to democracy involves a period of intensive conflict, which coincide with Acemoglu (2008) .
When evaluating the consequences of changes in wealth distribution we also give particular attention to the intensity of conflict between elite and masses. Wealth inequality affects the incentives to invest in rent-seeking both directly and indirectly, through its effect on the quality of property rights. Therefore, our work refers to the literature on rent-seeking intensity in the models of production and conflict (Nitzan (1994) and Garfinkel and Skaperdas (2006) provide an overview). More specifically, we separate two dimensions of inequality, wealth inequality and group size inequality, which together characterize between-group wealth distribution, and study how these variables affect rent-seeking intensity.
In our model wealth inequality affects the intensity of conflict through agents' effectiveness in conflict. Gradstein (1991) , Kohli and Singh (1999) study the influence of ex-ante fighting effectiveness inequality between contenders on rent-seeking expenditures and social optimum. The known result is that lower asymmetry between contenders leads to higher rentseeking expenditures. At the same time, if agents are equal in their strength, it can be better for both of them not to engage in a conflictsuch a case is analyzed in Skaperdas (1992) . Hence, the relationship between conflict intensity and strength asymmetry becomes ambiguous.
Regarding the effect of inequality in group sizes, in Cheikbossian (2008) author accounts for the fact that larger (other things equal, wealthier) group is more influential and, hence, ceteris paribus, can lower the expenditures on rent-seeking. As a result, greater asymmetry in group sizes leads to lower conflict intensity. Recent contribution by Nupia (2013) states that the impact of wealth (and group size) asymmetry on the intensity of conflict is non-monotonic. We complement this literature by considering endogenous institutions and their impact on the intensity of conflict.
The model: assumptions and structure
In this section we describe the timing of events, and the way agents interact with each other. We introduce their optimization problems on each stage of the game, describe the distribution of wealth, and specify technologies of production and conflict.
Wealth distribution and inequality
The economy is populated by a unit continuum of agents. All agents are divided into two groups: ruling or privileged class ("elite", E ), who has an access to power and political decision making, and unprivileged class ("masses", M ). We assume wealth distribution to be discrete.
Elite and masses constitute a fraction n and 1 n  in total population, correspondingly, and 0.5 n  holds. The total amount of wealth in the economy, W , is distributed between these two groups, and elite owns a fraction  of the total wealth, while masses own a fraction 1   . All agents inside their groups have the same wealth,
agents from the elite are richer than agents from masses, which implies n   . We can derive the measure of inequality in wealth distribution, known as Gini index.
Lemma 1. The Gini index for the described discrete wealth distribution is:
Proof. Lemma 1 can be proved by simply using the definition of Gini coefficient as a ratio of square between the Lorenz curve and the 45-dergee line to the square of the whole triangle in   , n  coordinates. After a few algebraic manipulations it is easy to derive (1.1).
It is important to note that an increase in, for example, share of the elite class in population should result in an increase in total wealth share of the elite (if the individual wealth in this group does not change). This means that ( ), 0 n n     . However, wealth shares could well change without any variations in groups' sizes (f.e. due to redistribution of wealth).
Moreover, we will consider  and n changing independently ("ceteris paribus"). Thus, it is the same as if we compare wealth distributions, in which the same wealth share belongs to different population shares. We will discuss possible extensions in section 5.
Production, rent-seeking and consumption
Below we describe the rent-seeking game with endogenous property rights institutions. It is a three-stage game with complete and perfect information. () RS . In this article we will focus on the situation in which elite is a potential predator, while masses could become victims or do not produce at all and free themselves of expropriation risks 9 . V are the pay-offs, which are taken into account by agents when they choose their occupation. There could be only two pure-strategy Nash equilibria in this game as it would become clear soon. Nash equilibrium is either ( , ) PR PR or ( , ) RS PR . The first one is optimal from the societal point of view, since there are no unproductive expenditures and expropriation risks in that case, and, hence, no distortions in the investment incentives. The second equilibrium is a conflict one, where society bears losses from the unproductive expenditures on extortion and protection, while output is low due to expropriation risks and lower number of producers.
rd stage. After choosing an occupation each agent optimally distributes his wealth
between production and different types of investment in order to maximize utility function and taking other agents' actions as given. Thus, we analyze a sort of Nash-Cournot equilibrium at this stage. The results of interactions between players are the production of a certain amount of final output, which is then redistributed in rent-seeking contest. Further, all agents consume the product they get, and the game ends. On the third stage of the game all the pay-offs, 1, ..., 8 V , are formed, which are taken into account on the second stage.
This game can be solved by backward induction. Let's consider each stage of the game in more detail.
rd stage of the game
Each agent maximizes quasi-linear utility function 10 :
is a return on agent's investment (both productive and unproductive)
given his opponents investment, and { , } k PR RS  . It is going to be specified in more details further. The expected returns from investment depend on agent's occupation and 2 nd stage equilibrium type. We will start with considering a conflict equilibrium, ( , ) RS PR , in which elite expropriates masses, while masses produce and try to protect their output from expropriation.
12
For each producer from masses in   , RS PR equilibrium the following budget constraint should hold:
where M w is the initial wealth of producer from masses, M K is the amount of invested capital, M D is investment in protection of one's output, and M C is consumption. The production technology takes a simple Cobb-Douglas form,
Further, following the tradition of occupational choice models of rent-seeking, we assume that there is a certain probability, PR p , that a producer will meet a rent-seeker in the process of random matching. Next, if producer is unlucky to meet a rent-seeker, a fraction EM  of producer's output is transferred to rent-seeker. Both EM  and PR p are endogenous variables and will be specified later. Now we can express the expected return on producer's investment if he belongs to masses:
Likewise, for each agent from the elite in   , RS PR equilibrium the following budget constraint should hold:
where E R is the expenditure on expropriation. Each rent-seeker meets a victim from producers with a probability RS p and a share EM  from producer's output M Y . However, there are barriers for rent-seekers to prey on producers, which represent the quality of property rights institutions. Namely, only a share q of all rent-seekers will be successful in expropriation, while a share (1 ) q  will fail. Here q is a measure of property rights institutions strength 11 and is a political choice variable. The expropriator gets zero pay-off if he is unsuccessful. Hence, the expected payoff to rent-seeker equals:
The share of output, EM  , that an expropriator receives in conflict with producer, is determined in accordance with contest success function 12 (CSF): 11 The higher are the quality and intensity of the work of police, the more honest and transparent are the courts, the less corrupted is the government, the higher will be the risks for rent-seekers and, hence, lower will be q . Here the approximation for q could be, for example, Rule of Law or Control of Corruption indexes. 12 The literature on CSF starts with seminal paper of Tullock (1980) . Further, CSFs were axiomatized and intensively studied in Hirshleifer (1989) and Skaperdas (1996) .
where  stands for rent-seeker's relative fighting effectiveness in conflict. One of the main assumptions of our model is that agent's effectiveness in conflict is determined by his wealth.
Thus, if the member of elite wants to expropriate producer from masses, then we have
In other words, the strength in conflict is higher, ceteris paribus, for agents from wealthier and less numerous groups. Here it is important to note, why we assume such a form of CSF, which is modified it in a similar way to Gradstein (1991) and Kohli and Singh (1999) . We want to take into account that wealth inequality impacts rentseeking and production incentives, as well as preferences towards the level of property rights protection, through the distribution of relative power, ability to win the contest. This idea has both theoretical and empirical underpinning 13 . Moreover, in the meaning of Olson (1965) , the more narrow in the interest group the more efficient it is in fighting for one's own hand, which also is captured by such form of CSF.
As we have already mentioned above, there is a process of random matching between producers and rent-seekers. If x is a share of rent-seekers in population and 1 x  is a share of producers, then only qx of rent-seekers are successful in their attempts to expropriate, while others get nothing. So, we have xq "active" rent-seekers, 14 process of rent-seeking. Small group has an advantage, because agents within this group do not compete with other and have a high probability of success, while their victims assess the probability of being robbed as small, which also creates a fertile ground for rent-seeking behavior. Thus, inequality affects the risks of expropriation through both the probability of expropriation and the share of output, which is stolen. Moreover, this occupational choice structure allows modeling institutional change as a process of switching between the "regimes", conflict or peace, when one or another group prefers rent-seeking or peaceful production.
Finally, we can rewrite the utility function of producer in the following way:
And the utility of rent-seeker is:
,
In   , RS PR equilibrium all agents from the elite maximize (1.9) subject to (1.5), and all agents from masses maximize (1.8) subject to (1.3) . For the sake of simplicity we will consider only interior optimal solutions for these problems 15 . We denote the optimal values of endogenous variables on the third stage of the game as
, , , , , , , , , , , , , , , Finally, agents from masses may prefer not to produce at all in order to secure themselves from expropriation risks. In that case elite has nothing to expropriate if it chooses rent-seeking and, hence,
If the elite chooses production, it is optimal to invest ** K and get 31 VV  , while 48 VV  . Now we have all the necessary values to proceed to the second stage of the game, where agents choose their occupations.
Second stage of the game
It is clear that (see table 1 and definitions of 1,...,8 V above) if masses choose strategy "no production", the optimal response for the elite is to choose "production", since 37 VV  (the net return on investment is strictly positive when there is no rent-seeking). Similarly, if elite chooses "production", masses response by choosing "production" as well, since 24 VV  . Therefore, there could be only two possible pure-strategy Nash equilibria, ( , ) RS PR or ( , ) PR PR . There is also a possibility on no pure-strategy Nash equilibrium on the second stage of the game. For ( , ) RS PR to be Nash equilibrium two following conditions should hold simultaneously: given which the equilibrium will be conflict or peace.
First stage of the game
We model endogenous property rights in somewhat similar way to Sonin (2003) , Gradstein (2007) and Leonard and Long (2012) . Each agent has his own preferences towards the strength of property rights protection according to the indirect utility function. The resulting political equilibrium is determined by part of the society, which has political power (elite). In Sonin (2003) the decisive agent belongs to certain percentile of wealth distribution, which value depends on the degree of political bias. Property rights protection is a continuous variable defined on the interval from 0 to 1. In Gradstein (2007) elite group consists of people whose wealth is above a certain threshold level, which is higher for more autocratic societies. The median agent inside this ruling class determines the "regime": either a conflict over the aggregate investment, when property rights are insecure, or peace, when there is no rent-seeking and property is absolutely secured. We partly follow the modeling methodology of both these papers.
In our model in the 1 st and 2 nd stages of the game agents take institutions as given.
However, on the 1 st stage of the game the quality of property rights protection is an endogenous variable and is determined by representative member of the elite. This "ruler" considers his possible pay-offs from Representative member of the ruling class rationally predicts, where he can get higher pay-off, in conflict equilibrium or in peace, and chooses the level of property rights protection that leads to his preferred equilibrium.
Summing up, the resulting institutional quality depends on both the type of equilibrium (or "regime') and the value of
PR PR is the equilibrium, then we assume that property rights are absolutely secured 16 , which means that ** 0 q  . As a result institutional quality changes both continuously, inside one regime, and stepwise, when the transition from one regime to another takes place. This structure allows distinguishing between the impact of inequality on institutions a) through the incentives to engage in rent-seeking or production, or b) through the preferences towards the strength of property rights.
Economic growth
We provide a highly simplified variant of economic growth structure in our two-period model. We borrow the following modeling from Aghion et al. (1999) . In accordance with wellknown effects of learning-by-doing and capital externalities we define the next period productivity level as 1 , Now we have finished with the assumptions and methodology. In the following section we proceed to the analysis of equilibrium and its properties. We state our main results regarding the endogenous determination of property rights strength and conflict intensity depending on the distribution of wealth and power in the society.
The results: endogenous property rights, regime switches and conflict intensity
We start with ( , ) RS PR as Nash equilibrium on the second stage of the game. We derive optimal values of endogenous variables and explain how production and conflict intensity depend on wealth distribution and institutional quality parameters. Further we proceed to the explanation of endogenous institutional change: firstly, we describe the elite's choice of property rights' strength in   , RS PR equilibrium, and, secondly, we add regime switches when wealth distribution changes. Finally, we provide an approximate classification of countries, based on the tightness of the ruling class, which allows to see, how institutional measures responds to changes in wealth distribution, depending on the country's current position.
Economic equilibrium: productive and unproductive expenditures
In this subsection we treat institutional quality as exogenously given. Below we give a definition of a   , RS PR equilibrium (conflict) and derive optimal values of all endogenous variables on the 3 rd stage of the game. Further, we study how productive and unproductive investments are affected by changes in wealth distribution if institutional quality is exogenous.
Definition 1
For a given value of q (which is going to be specified further), if (1.12) holds, and all (1 ) n  agents from masses maximize (1.8) 
Comparative statics of production and rent-seeking expenditures
Let us first consider how wealth distribution and institutional quality affect the incentives of masses for productive investment. As we can easily see from (1.19) , each member of the elite group puts more effort in expropriation, than each member of masses puts into protection of his output. This is because the elite group is rather narrow and each member of the elite will benefit from investing in conflict with a higher probability than a member of masses. When the share of elite in population grows, the risks of expropriation for each producer also increase, and producers start to invest relatively more in protection. Since with higher n masses protect themselves more intensively, the share of output that goes to expropriator falls 17 . We also see 20 encounter with rent-seeker (p ) PR  , which lowers the expected return on capital. Secondly, higher n means that wealth and power are dispersed among more agents, which makes them less efficient in conflict ()   and increases the expected return on capital (alternatively, according to Olson (1965) , bigger group is less efficient in lobbying their interests). Finally, as we have already mentioned above, masses increase their expenditures on protection if there are more rent- 
Proposition 1. Productive investment, inequality and property rights
In ( , ) RS PR equilibrium, 0.5, nn     the following holds:
Proofsee appendix 1.1
Thus, better property rights protection increases productive investment and, thereby, accelerates economic growth (from (1.17)), which is consistent with famous arguments and observations of Hall and Jones (1999) . The impact of inequality on productive investment is ambiguous and depends on the reasons of changes in wealth distribution. If the level of wealth inequality, measured as in (1.1), increases due to higher  (for example, redistribution of wealth from rich to the poor), then capital investment decreases. If, on the other hand, inequality increases because of lower n (narrowing of the elite group), productive expenditures rise.
It is important to clarify the reasons of the overall negative relationship between n and One important implication of this result is that there is no monotonous impact of inequality on economic growth. In ( , ) RS PR equilibrium (even with exogenous, for now, property rights) economic growth rates (see (1.17) ) decrease with higher n (lower inequality) due to lower number of producers and lower productive investment of each producer (which is in line with seminal papers of Murphy et al. (1991 Murphy et al. ( , 1993 ). At the same time, growth accelerates with lower  , which also means a decrease of inequality level.
Below we continue with the impact of wealth distribution parameters on the intensity of rent-seeking behavior. We introduce a RSE (rent-seeking expenditures) variable that stands for the aggregate expenditures on both expropriation and protection:
(1.24) where the second equality follows from (1.19) .
Proposition 2. Conflict intensity and inequality
In ( , ) RS PR equilibrium , 0.5 nn     the following holds:
Proofsee appendix 1.2.
Consequently, the intensity of rent-seeking behavior decreases if elite becomes more wealthy, because a) masses recognize that risks of expropriation increase, since elite can extract more, ceteris paribus, and, hence, productive investment decrease, which lowers the size of the rent; b) higher efficiency of investment in conflict allows the elite to invest less in order to get the same amount of rent. In other words, the fighting efforts of masses should be rather high if we expect the rising effectiveness of the elite to result in higher returns from expropriation and, 22 hence, more funds put in it. If the investment in protection is small, while the elite is quite effective in conflict, there is no incentives for the members of the elite to increase their expenditures. This result partly supports the logic of Cheikbossian (2008) . Thereby, the progressive redistribution of wealth leads to higher rent-seeking intensity.
The consequences of the ruling class expansion are ambiguous and depend on the current tightness of the elite, wealth share of the elite, and institutional quality. On the one hand, growing number of rent-seekers lowers production incentives (see proposition 1),
which means less rents to extract and, hence, lower incentives to invest in expropriation. On the other hand, higher n lowers fighting effectiveness of the elite, and increases the intensity of protection by masses. These changes lead to the following two effects: a) lower output share that a rent-seeker can extort from producer   EM   , which decreases the incentives to invest in expropriation; b) In order to get the same share of output as before, the rent-seeker has to invest more in expropriation 18 . The first of the last two effects dominates if the effectiveness of the elite lowers greatly, or if the intensity of protection increases sharply. However, both these things happen if n is sufficiently large, namely, if
If n is not that large (which is true in our case) the second effect dominates, and it is profitable for the elite to increase rentseeking efforts. Overall, it leads to non-monotonous dependence of RSE on n (namely, "inverted-U" shape).
However, if the effect of
is not strong enough, RSE will start to decrease only for very high values of , which do not belong to the set of 0.5, nn   . This happens if property rights are strong and masses are wealthy, which relaxes the adverse effect that increased number of rent-seekers has on production. Thus, the redistribution of funds from elite to masses may lead to worse consequences of the ruling class expansion. Unproductive investment may increase monotonically with higher n . Stronger property rights protection may cause the same effect.
In what follows we consider the endogenous property rights formation, and study how changes in wealth distribution affect institutional quality. Moreover, we consider how the dependence between property rights and inequality alters the results that we have discussed up to this point. 23 
Endogenous property rights institutions in conflict equilibrium
As we have noticed in subsection 3.2, in order to determine the conditions for the second stage equilibrium to be   , RS PR or   , PR PR we first have to find the optimal level of property rights protection for the elite in   , RS PR case.
The preferences of the elite towards the level of property rights protection are driven by three effects. On the one hand, weaker property rights make it easier to expropriate and increase the probability of success for a rent-seeker. On the other hand, it discourages producers from productive investment (since risks of expropriation increase), which lowers the amount of rent to be extracted. Finally, the level of property rights protection affects the expenditures that the elite has to make in order to get the desired amount of rent. The relative strength of these effects depends on wealth and group size inequality between elite and masses and determines the preferences of the elite towards the level of property rights protection. As we demonstrate below these preferences are single peaked. Let us consider the impact of wealth and tightness of the ruling class on q MB and q MC . We start with the impact of  on q MB and q directly (see proposition 1) and indirectlythrough the strength of institutions. The higher wealth share of the elite decreases output and growth directly, but it also increases institutional quality and, hence, fosters growth. Likewise, the narrowing of the ruling class means lower number of rent-seekers, which increases returns on capital investment, but it also worsens institutions, which hampers growth. This ambiguity stresses the impossibility of any linear dependence between inequality and growth. In present version of the model the mentioned effects neutralize each other in such a way that * * * * ( ) 0, ( in  decreases growth, while a decrease in n increases growth. If   (rich elite) then there is no effect of elite's wealth share on growth, but there still is a negative impact of higher n on growth (see (1.17) ).
Corollary 2. Inequality and conflict intensity
In proposition 3 we also state (part 2) that when elite choose the level of property rights protection, driven by their pay-off maximization, they maximize the intensity of conflict (aggregate rent-seeking expenditures). The resulting impact that inequality has on rent-seeking intensity now consists of direct influence (see proposition 2) and indirectvia institutional strength. Since , which means (see proposition 2) that conflict intensity monotonically increases with the expansion of the ruling class. 
Next we consider conditions, under which the conflict   , RS PR equilibrium is realized as Nash equilibrium on the second stage of the game, namely (1.16). If * 51 VV  holds, then the representative agent of the ruling class prefers to become a rent-seeker, not producer. The second condition, * 68 VV  , turns out to be nonbinding 21 
PR PR constitutes Nash equilibrium.
Proofsee appendix 1.4.
Thus, high inequality creates a fertile ground for conflict equilibrium to emerge, which corresponds with the ideas of Gradstein (2007) . Indeed, the richer is rent-seeker the higher output share he can extract in conflict. Moreover, higher fighting effectiveness allows wasting less wealth in expropriation (see proposition 2), which leaves more for consumption (see (1.23) ).
There is also a reduction of capital investment by masses due to higher risks of expropriation, but this effect is offset by better property rights protection. Overall, higher  increases the attractiveness of rent-seeking for the elite. The similar effect comes from the narrowing of ruling class: the relative defensive spendings of masses decrease, the effectiveness of the elite increases, while expenditures on expropriation falls. Consequently, lower n makes rent-seeker occupation more favorable for the elite. As a result, the more narrow is the ruling class the less wealthy it should be in order for conflict regime to be an equilibrium (see (1.32) ).
If the economy rests in conflict equilibrium, its property rights strength and changes are determined by proposition 3. If, on the other hand, the economy is in the peaceful stage, property rights are perfectly secured. Figure 1 below depicts functions ( , ) n  and ( , ) n  , as well as the areas corresponding to different institutional regimes. Thereby, we put together our results on endogenous institutions from previous propositions.
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As it follows from proposition 4 (and it can be seen on the graph), for transition to equilibrium with no rent-seeking, secured property rights and fast growth (areas 3 and 4) to occur, it is necessary to reduce inequality: redistribute wealth from elite to masses or to expand the ruling class. However, in conflict equilibrium (areas 1 and 2) progressive redistribution of wealth lowers institutional strength (proposition 3). Institutional quality continues to decrease with lower  , until the incentives of the elite change from rent-seeking to production, and the transition to peace stage takes place. Moreover, the narrower is the ruling class in the beginning of transition process, the larger wealth redistribution is needed for the transition to happen, and the lower will the institutional quality fall before the elite switches to production. The conflict equilibrium appears to be a kind of institutional trap: lower wealth share of the elite first leads to worse property rights protection, while the expansion of the ruling class will not be supported by the population (it is unfavorable in terms of the pay-offs for both elite and masses) 22 .
Another argument that points on the negative consequences of lowering inequality for improving institutional framework lies in conflict intensity. The reduction of inequality, which is necessary for peaceful equilibrium, leads to an increase in conflict intensity (see corollary 2).
The closer the distribution of wealth becomes to one that enables transition to peaceful stage, the higher is the intensity of rent-seeking. Now we can evaluate the institutional consequences of changes in wealth distribution for countries with different tightness of the ruling class. 22 This statement can be proved formally and is available upon request from the author. 
Proposition 5. Taxonomy of institutional regimes and changes
Proof. It is sufficient to use the definitions of ( , ) n  and ( , ) n  .
In accordance with proposition 6 we can divide countries into 5 types, depending on the tightness of the ruling class, and characterize the impact that changes in wealth distribution will have in each country type. In the next section we briefly discuss our results and interpret them in the context of ambiguous empirics and historical cases.
Discussion and possible extensions
Our results indicate that in extremely authoritarian countries ( nn  ) lowering inequality can only intensify conflict. In countries with intermediate tightness of the ruling class (nnn ) a rise in inequality level also more often results in "not worse" institutions than in more democratic countries () nn  . These results and the logic of our model can be a possible explanation for the empirical evidence of Amendola et al. (2013) . Authors find that in less democratic countries the relationship between inequality and property rights is positive, while in more democraticnegative. Hence, in nondemocratic regimes the expansion of the ruling class and not the redistribution of wealth should be the goal. At the same time, the fact that institutional improvement in many cases is accompanied with conflict intensification should be taken into account.
The cases we mention in section 2.1 can be interpreted in the framework we propose. In such a way, Japanese colonizers in South Korea constituted a substantial share of population and were wealthy and powerful (area 1, nnn ). After the independence the ruling class was represented by chebols (big companies) and slightly expanded (area 1, ˆ( ) ( )) n n n   . Overall, the distribution of wealth in (post)colonial time was favorable for good property rights protection (with quite high rent-seeking and corruption (Khan and Jomo, 2000) due to conflict equilibrium and high n ). The case of India is a contrast: British colonizers (the elite) were very few in numbers and not wealthy enough to control the local population (area 2, nn  , low  ). Hence, British colonizers established weak institutionsonly that way they could extract rent from local producers (and the latter had some incentives to invest). After the independence India was characterized by widespread rent-seeking (Khan and Jomo, 2000) , since there were no powerful elite, but many sources of power to influence on policymaking.
Other historical case from Acemoglu et al. (2002) also confirms our logics. European colonizers in Americas were disposed to establishing strong property rights if the local population did not offer substantial resistance. It was the case of not thickly settled and not economically (and military) strong local population, who did not create sufficient rent for expropriation. Otherwise, if European colonizers constituted only a little share in population, while locals were strong and wealthy, then the equilibrium with weak institutions and intensive conflict emerged. It is important to note that we only use the data and cases of Acemoglu et al.
(2002), while the explanation is different.
The case of Russia also fits the model. In the 90 th Russia was characterized by the absence of strong centralized power, given that the wealthy group of oligarchs was very narrow.
The result was the conflict equilibrium with widespread corruption and rent-seeking, and weak property rights (Sonin, 2003 )area 1, nnn . However, eventually, when wealth and power consolidated in the hands of the ruling class, the quality of institutions started to improve. At the same time, the situation is now even farther from "no-rent-seeking -high growth" equilibrium, as, to some extent, is indicated by Yakovlev et al. (2014) .
It also worth noting that our model predicts a "U-shaped" relationship between the tightness of the ruling class and economic growth: in conflict equilibrium higher number of rentseekers hampers growth (see corollary 1), while in the "long run" increase in n leads to the switch towards high growth equilibrium. At the same time, we get an "inverted-U" relationship between the tightness of the ruling class and rent-seeking intensity: in a conflict stage higher n increases rent-seeking intensity, while after a switch to peaceful stage rent-seeking vanishes.
Both these predictions of our model provide an explanation for the empirical observations on democracygrowth and democracycorruption relationships (see Mohtadi and Roe (2003) ).
As a prospect for further research we can offer several theoretical hypotheses to be tested empirically: 1) the sign of the impact of inequality on property rights in developing countries depends on how we measure inequality ("a share of wealth of a given percentile"positive sign, or "which share of population owns a given wealth share"negative sign); 2) in nondemocratic countries good institutions occur either under very wealthy elite or under rather low level of inequality (intermediate casesworse institutions). Moreover, the model can be enriched by considering the case, when masses can expropriate the elite's wealth. It also worth modeling the 33 similar structure, but with common wealth effects (f.e. log utility), as well as the situation, where agents from one class can choose different occupations.
Conclusion
In this paper we have analyzed the impact of inequality in wealth distribution on the strength of property rights institutions and the intensity of conflict. The model of asymmetric rent-seeking with endogenous institutions is constructed. The results we got imply that the negative impact of inequality on institutions is only a special case, while generally the relationship is conditional on the tightness of the ruling class, reasons of changes in wealth distribution, and current equilibrium typeconflict or peace.
Firstly, the reason of changes in wealth distribution matters. Reducing inequality through progressive redistribution of wealth and power, which lowers wealth share of the elite, leads to a decline of institutional strength. However, this result holds for countries in the stage of conflict.
And since the transition to peaceful stage requires lowering inequality, there emerges a nonmonotonous dependence of property rights quality on elite's wealth. Reducing inequality through the expansion of the ruling class improves institutional quality, but it also increases rentseeking intensity.
Secondly, initial tightness of the ruling class matters. Thus, for the most autocratic countries the consequences of lowering inequality are expected to be negative: institutional quality will not notably improve, while conflict intensity increases sharply both with redistribution and ruling class expansion. Countries with wider ruling class may establish strong property rights either with very rich and powerful elite or with wealth distribution close to uniform. Intermediate cases correspond to worse institutions. For more democratic countries the positive effect of wealth inequality on institutions almost vanishes.
Finally, our results help to explain some empirical evidence and historical cases, and give additional reasoning of why there is no linear relationship between inequality and economic growth. 
Appendix 1. Proofs
A.1.1 Proof of proposition 1
